Influence of frequency of atrial contraction on coronary blood flow and ventricular performance in the conscious dog with myocardial infarction.
The effects of alterations in the frequency of contraction on coronary blood flow and ventricular performance were studied in 12 conscious, unsedated dogs with established myocardial infarction. Total and regional coronary blood flow was measured using radioactive microspheres. The peak increase in flow to the right ventricle was 71% to the infarcted area of the left ventricle was 72% to the non-infarcted area of the left ventricle was 90% and to the ventricular septum was 104%. Despite the generalized increases in regional myocardial blood flow, flow tended to decrease to the subendocardial portion of the infarcted area of the left ventricle. The peak increases in coronary flow and the reduction in flow to the subendocardial portion of the infarcted area occurred at a heart rate of approximately 200/min provided by atrial pacing. Myocardial contractility, as evidenced by peak increases of 16% in maximum LV dP/dt and 12% in dP/dtP, was only enhanced with abrupt incremental changes in heart rate and not with continuous atrial pacing over 15-min periods. Despite the generalized increases in coronary perfusion coronary sinus oxygen content decreased with a widening of the coronary arteriovenous oxygen difference indicating increased myocardial oxygen usage. Thus increasing frequency of contraction in myocardial infarction results in a slight initial but not sustained inotropic effect, a moderate and generalized increase in regional myocardial blood flow, increased myocardial oxygen consumption, and the potential for subendocardial extension of the area of myocardial damage within the infarcted area.